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The first part of this thesis details the results from a cross-sectional survey of dental dam 
perceptions among dental students, residents, and faculty (n=252) at educational institutions 
within the United States. The survey questionnaire pertained to aspects of dental dam usage 
including comfort level, knowledge, and understanding of clinical application. The second part 
of this study presents a randomized trial on the effectiveness of a supplemental dental dam 
educational video for dental students (n=44). Students were divided into 2 groups: a Survey 
Only (S) group that was asked to complete a survey questionnaire, and a Video-Baseline (VB) 
group that was exposed to a 4-minute dental dam educational video prior to survey completion. 
After one month, students in the VB group were asked to complete the survey questionnaire an 
additional time. In conclusion, there is a need for improved dental education and supplemental 
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The dental dam is a well-established, critical component of the dental armamentarium. It 
has been the primary method of dental isolation since 1864 when it was introduced by Sanford 
Christie Barnum1. The dental dam aids in isolation of the operating field, improved access and 
visibility, infection control, optimization of dental materials, protection of the patient and 
provider as well as improved operating efficiency2,3. The dental dam serves to retract and protect 
the oral soft tissues from potential iatrogenic damage that may be caused by instruments and 
medicaments utilized during dental treatment4. In March 2020, the World Health Organization 
declared a global pandemic due to the widespread outbreak of an infectious disease known as 
Coronavirus Disease 2019 (COVID-19) that is caused by severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) 5. The Center for Disease Control and Prevention (CDC) within the 
United States has indicated that healthcare workers, including dentists, are considered at “high-
risk” of exposure to this disease6. The usage of dental dam appears to minimize the transmission 
of viral and bacterial pathogens within the aerosol and splatter generated during dental 
treatment7,8.  
The usage of the dental dam has been shown to influence the outcomes of operative and 
endodontic treatment. A study on intracanal post placement following root canal therapy 
 
 2 
demonstrated a higher success rate when a dental dam was utilized9. Within the field of 
endodontics, dental dam usage during primary endodontic treatment has demonstrated a 
significant increase in the overall survival of endodontically treated teeth10. While there is 
limited evidence to support that dental dam usage improves operative treatment outcomes, it has 
been suggested that dental dam usage may improve the survival of restorations and lower the 
failure rate when compared with cotton roll isolation11-13. Anecdotal evidence has advocated that 
dental dam usage improves the quality of operative dental treatment14-16. Currently, dental dam 
usage for endodontic treatment is considered the standard of care17. 
Despite the numerous benefits of the dental dam, a recent survey of general dentists 
within the Dental Practice-Based Research Network reported that only 44% use a dental dam for 
all routine endodontic treatment they provide18. Other studies have shown that up to 70% of 
general dentists do not always use the dental dam for endodontic procedures. In addition, less 
than half of dentists routinely use a dental dam when providing endodontic treatment 19,20.   
Finally, numerous case reports have been published on accidents due to patients swallowing or 
aspirating endodontic files, which can be minimized with the use of a dental dam 21-23. 
Dental student attitudes toward dental dam usage has been investigated as a possible 
factor in the post-graduation decision-making process for utilizing the dental dam in clinical 
practice. While 98% of dental students reported routinely using the dental dam on patients, 62% 
admitted that they would be less likely to use a dental dam after graduation24. The authors noted 
that students appear to understand the clinical value of the dental dam, but continue to have a 
negative perception related to its use. Another study linked the general dentist’s behavior 
regarding dental dam use with their educational experience while in dental school25. Further, 
students who acquire competence and are confident in the use of the dental dam during their 
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predoctoral training are more likely to continue to use the skills following graduation. The use of 
dental dam after graduation appears to be influenced by the method of training, motivation, and 
consistency in its use26. 
The null hypothesis of this study was that there would be no difference in the perception 
of dental students, residents, and faculty on the use of the dental dam for operative and 
endodontic treatment.  The aim of this research study was to identify the current perceptions of 
dental students, residents, and faculty on dental dam usage within educational institutions, and 
provide information that could improve the educational philosophies and techniques within the 
























MATERIALS AND METHODS 
 
The University of North Carolina Institutional Review Board granted exempt status for 
this study (IRB # 19-1251). An online survey was formulated containing 12 close-ended 
questions focusing on dental dam usage in regard to treatment practice philosophies, 
understanding the importance, and usage following graduation. The question types included 
multiple choice, agree/disagree, level of comfort, and sliding scales from 0-100 (Appendix A).   
The 66 Commission on Dental Accreditation (CODA)-approved dental education 
institutions in the United States were contacted to obtain email addresses for corresponding 
Academic Deans and/or Deans of Research. In September of 2019, an invitation email to 
participate in this research survey was distributed to all email addresses (Appendix B).  The 
invitation email contained an anonymous link to the survey questionnaire. Each recipient was 
formally asked to forward the invitation email to all dental students, residents, and faculty of 
their respective dental education institutions. Participation was voluntary and no identifying 
information was collected. After 2 weeks, a remainder email was sent to the same list of email 
addresses. Collection of responses was completed 2 weeks after the reminder email was sent. 
All data was collected and stored utilizing Qualtrics software. Responses that were 
excluded included dental students that selected graduating in the year 2024 or beyond, 
participants that selected “other” as their current position, unfinished surveys, and data collected 
outside of the time period the survey was active. T-Test and Chi-squared statistical analysis were 










 Of the 66 CODA-accredited dental education institutions in the United States, 12 
institutions (18.2%) elected to participate. In total, 252 surveys were completed, which included 
147 predoctoral dental students (S; 58.3%), 15 residents (R; 6.0%), and 76 faculty (F; 30.2%). 
Further, 52.4% of participants were identified as female (n=132) and 47.6% of participants were 
male (n=120). The average age of the participants in this study was 35.6 years old.  
In total, 54.2% of participants (n=136) reported being aware of the American Association 
of Endodontics (AAE) position statement on dental dams for endodontic treatments with no 
statistical difference between dental students and faculty (p=0.835). When asked about who should 
place the dental dam on the patient, 17.3% reported the assistant (n=43), 6.8% reported the dental 
provider (n=17), and 75.9% reported that it depends on the specific situation (n=189).  
The reported factor associated with the greatest influence on the dental provider’s decision 
to use dental dam was location in patient’s mouth (73.3%). Cost of materials (11.8%) had the least 
impact on the decision to use the dental dam (Figure 1). The reported use of the dental dam for 
various dental procedures is shown in Figure 2. Endodontic procedures had the greatest percentage 
of use among all groups (96.4%), and crown procedures had the least percentage of use (16.9%). 
There was a significant difference reported in opinion on the impact that the dental dam has on 
operative treatment outcomes (78.1%) compared to endodontic treatment outcomes (94.0%; 
p<0.00001). Participants reported that they feel the dental dam has a greater impact on the outcome 
of endodontic treatment compared to operative treatment. 
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Comfort Level with Dental Dam Usage  
 
The overall comfort level of dental dam usage for all participants was reported to be 78.8%. 
Specifically, the comfort level for each of the 3 groups was reported to be 94.2% for faculty, 81.9% 
for residents, and 69.8% for dental students (Figure 3). There was no statistical difference between 
the Resident group and the Dental Student group (p=0.062), or between the Resident group and 
the Faculty group (p=0.051). However, there was a statically significant difference between the 
Dental Student group and Faculty group. Faculty were more comfortable with dental dam usage 
than dental students (p<0.001). A statically significant increase in comfort level between D1 dental 
students (32%) and D4 dental students (78%) was observed. D4 dental students are significantly 
more comfortable using the dental dam than D1 dental students (p=0.027; Figure 4). 
 
Consideration of Alternatives Isolation Techniques 
 
When participants were asked whether they would consider an alternative to dental dam 
isolation, 28.1% of dental students reported that they would consider alternative isolation 
techniques to the dental dam for endodontic treatment and 85.0% reported that they would consider 
alternative isolation techniques for operative treatment. This difference was statistically significant 
(p<0.0001). Dental students were more likely to consider alternative isolation techniques for 






Dental Dam Usage Following Graduation 
 
Dental students reported that they plan to routinely use the dental dam following dental school 
graduation for 51.0% of operative treatment and 94.7% of endodontic treatment. D4 dental 
students reported that they plan to use the dental dam for 99.4% of endodontic treatment, and 
48.9% for operative treatment. The likelihood of dental students using the dental dam following 
graduation increased by 13.4% between D1 and D4 dental students for endodontic treatment and 

















Figure 1: Influence of specific factors on decision to use the dental dam (percentage). 
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Figure 5: Dental students consideration for alternative isolation techniques for endodontic 





Figure 6: Per class likelihood of dental dam usage following graduation for endodontic 





















































































 The null hypothesis of this study was rejected due to statistical differences in the 
perceptions between dental students, residents, and faculty on the use of the dental dam for 
operative and endodontic treatment.  The Commission of Dental Accreditation (CODA) grants a 
dental school approval if it “…achieves or exceeds the basic requirements for accreditation”. 
Schools are able to accomplish this when they meet certain standards put forth by the 
commission. These standards emphasize quality education, but are also designed to meet specific 
goals, including protecting the public welfare27. The aim of the present study was to explore an 
area of dentistry where a difference between dental education and dental practice appears to 
exist25. Dental education has become significantly more demanding for educators due to an 
increase in the number of dental students, educational materials, and overall cost24,28. 
In the present study, there were 252 participants among 12 dental institutions within the 
United States that elected to participate. The present study attempted to gather information from 
a broad number of dental schools within the United States to evaluate the overall perceptions 
about dental dam usage in dental institutions and following graduation. To that end, we 
compared perception data among dental students, residents, and faculty members.  
Within the field of endodontics, dental dam usage is considered the standard of care for 
endodontic treatment. Position statements have been published that emphasize this position29. 
Our data showed that nearly half (45.8%) of the participants were unfamiliar with the AAE 
position statement on dental dam usage, which was consistent with previously published data 
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showing that only 44% of general dentists in private practice reported using dental dam for all 
root canal therapy treatments18.  In the present study, we found no difference between students 
and faculty regarding their familiarity with the AAE position statement. This finding may 
suggest a possible limitation in dental dam education. In another study, dental students reported 
that full-time and adjunct faculty had different recommendations for which type of isolation to 
use30. 
Our study found that the decision factor associated with the greatest influence on whether 
to use or not use the dental dam was the location in the patient’s mouth. On the other hand, the 
least influential decision factor for dental dam usage was shown to be the cost of materials.  
Participants were not asked whether anterior or posterior location influenced dental dam use. 
However, difficulty of placement was the second most influential factor on the decision to use 
the dental dam. These results appear to be consistent with a previously published study that 
reported 78% of dental students agreeing that ease of application of the dental dam influenced 
their decision for future use24. Additional reasons that have been reported for not using the dental 
dam in dental practice include patient discomfort, lack of time, difficulty using the dental dam, 
and lack of appropriate training31. In the present study, the majority of the participants (75.9%) 
reported that the dental dam should not always be placed by the provider or by the assistant, but 
that placement is dependent on the specific situation. Practitioners believe that utilizing the 
dental dam makes four-handed dentistry easier for the dental assistant, but there are no studies to 
date that identify who should place the dental dam for different situations32. 
Endodontic treatment (96.4%) and intra-canal post placement (76%) were reported to be 
associated with dental dam usage to a greater extent than any other dental procedure. The present 
study found that dental dam usage for endodontic treatment appears to be consistent with other 
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reports that surveyed a similar population24,33, but inconsistent with reports of providers in 
private practice34-36. It has been previously reported that intra-canal post placement following 
endodontic treatment without the use of a dental dam can decrease the success of the endodontic 
treatment9. The present study showed that the dental dam was reported to be used for 76% of 
intra-canal post placements within dental schools, which based on previous studies, will likely 
decrease following dental school graduation18-20. 
Comfort level could arguably be the most important single factor in predicting the 
likelihood of dental students using the dental dam following graduation. Despite nearly all 
(99.4%) D4 dental students reporting that they plan to use the dental dam for endodontic 
treatment following graduation, the total comfort level among this group was found to be only 
78%. In general, a trend of increased comfort level among dental students as they progress 
through dental school was observed, which suggests an increase in practice, learning, and 
understanding. In addition, the same increasing comfort level trend was observed between the 
dental student, resident, and faculty groups. This finding highlights the connection between 
experience and comfort level. One could argue that improving the educational experience for 
dental students toward dental dam usage could improve their comfort level and likelihood of 
usage following graduation. When presented in a positive way by a skilled provider, many 
patients have been shown to prefer receiving treatment using the dental dam37,38. 
Many different isolation techniques have been introduced over the years as alternatives to 
the dental dam, none of which meet the standard of care for endodontics29. The present study 
showed that over 40% of D1 and D2 dental students would consider an alternative to the dental 
dam for endodontic treatment. While this percentage appears to decrease as students progress in 
their training, D4 dental students continued to report over a 10% consideration for alternative 
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isolation techniques for endodontic treatment. Based on the previous studies, general practicing 
dentists tend to use the dental dam less than dental students (Hill and Rubel 2008). Thus, it can 
be speculated that a greater number of graduating dental students will consider alternative 
isolation for endodontic treatment, which demonstrates a consideration for practicing below the 
standard of care and placing the patient at a greater risk for procedural accidents 29,39. 
In the present study, nearly 3 out of 4 dental students would consider alternatives to the 
dental dam for operative treatment. This finding may suggest that more emphasis – and perhaps a 
new approach - is needed in the education of the dental dam. The present study reported that 
99.4% of D4 dental students plan to use the dental dam for endodontic treatment following 
graduation, but also reported a comfort level of only 76%. This finding suggests that even though 
dental students plan to use the dental dam for endodontic treatment following graduation, they 
may lack the skills, comfort, and training. This may explain the difference between D4 dental 
student’s future expectations and what has been reported in the literature for general practice18. 
 Limitations of the present study include: only CODA-approved dental schools within the 
United States were surveyed, not all schools included in the distribution list elected to participate 
for various reasons, and the possibility of sampling bias in which schools that selected to 
participate may have different guidelines on dental dam usage than schools that declined 
















Overall, there is a difference between what is being taught in dental schools and what is 
being practiced in dental offices throughout the United States.  While the knowledge and 
understanding of the importance of the dental dam appears to be high among the dental students 
surveyed, the area of dental dam education that appears in need of more emphasis is the dental 
student’s overall comfort level with the clinical application of the dental dam in a patient care 
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The dental dam plays an important role in field isolation during dental treatment. The 
dental dam armamentarium includes the following components: the dental dam, dental dam 
frame, dental dam clamps, application forceps, and hole punch1-3. Over the last 100 years, 
alternative isolation techniques have been introduced to the dental field, which include: cotton 
roll isolation, Isovac/Isolite, Optragate, among others1,4. Despite the ease of use and cost 
effectiveness of many alternative isolation techniques, the dental dam continues to serve as the 
gold standard for dental field isolation3.  
Numerous studies have been published investigating treatment outcomes for endodontics 
and operative dentistry based on the use of dental dam. Significant differences between treatment 
outcomes during intra-canal post placement have been demonstrated, as well as improved 
survival of endodontically treated teeth when the dental dam was being utilized5,6. While there is 
limited evidence to support that dental dam usage improves operative treatment outcomes, it has 
been suggested that the dental dam may improve the survival of restorations and lower the 
failure rate when compared with cotton roll isolation7-9. In addition, reports of procedural 
accidents during treatment provided without a dental dam - including swallowing or aspirating 
endodontic files - have been well documented in the literature2,10,11. Despite all the benefits, 
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multiple studies have reported that less than half of the general dentists within the United States 
use a dental dam for routine endodontic treatment, and significantly less for operative treatment 
12-14.  
A previously published study investigated dental student attitudes toward dental dam 
usage and discovered that while nearly all students reported using the dental dam while in school 
for dental treatment, over half (62%) reported being less likely to use the dental dam following 
graduation15. This study made the observation that students appear to understand the clinical 
value of the dental dam, but continue to have a negative perception related to its use. Another 
study linked the general dentist’s behavior associated with dental dam use to their educational 
experience while in dental school. It was observed that students who acquired competence and 
were confident in the use of the dental dam during their predoctoral training were more likely to 
continue to use the dental dam following graduation16. Furthermore, the use of the dental dam 
following graduation appears to be influenced by multiple factors, including the method of 
training, motivation, and consistency in its use17. 
The utilization of technology-enhanced training within the health professions has been 
shown to have a greater impact on knowledge, skills, and behaviors when compared with other 
traditional education techniques or no intervention18,19.  In addition, several studies have shown 
that educational videos can serve as a highly effective tool for learning20-23. The importance of 
the application of technology to the dental educational environment has been recognized by the 
Commission on Dental Accreditation24. Video integration within dental education has been 
previously studied in multiple areas of the dental field and has been shown to serve as a valuable 
tool in dental education, including clinical performance25,26.   
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The null hypothesis of this study was that a supplemental dental dam educational video 
will have no significant difference on dental student learning when compared to dental education 
without supplementation.  The aim of this investigation was to evaluate the effectiveness of a 
supplementary educational video for students learning to use the dental dam for operative and 





















MATERIALS AND METHODS 
 
 
The University of North Carolina Institutional Review Board granted exempt status for 
this study (IRB #20-1666). An educational dental dam video containing information on the basic 
armamentarium, setup, and clinical usage was recorded and edited to a length of approximately 4 
minutes (Appendix C). The video was intended for predoctoral dental student education and 
served as the intervention for the experimental group of this randomized controlled trial.   
A recruitment email was sent to all D3 predoctoral dental students at the University of 
North Carolina Adams Schools of Dentistry (n=87 students) at the beginning of the 2020 fall 
semester. Following the recruitment period, a total of forty-four students elected to participate 
(Appendix D). Participants were randomly allocated into 2 groups using a random number 
generator. An email containing a survey questionnaire with 6 close-ended questions focusing on 
dental dam usage, knowledge, and comfort level was sent to the Survey Only (S) group (n=22), 
which served as a control (Appendix E).  At the same time, an email was sent to the Video-
Baseline (VB) group (n=22) that contained a link to the educational video and instructions 
directing the students to watch the video prior to completing the survey questionnaire. Both 
groups received the same survey questionnaire at baseline.  One month following the first 
distribution, students in the VB group that completed the initial survey were sent the same survey 
questionnaire an additional time. The students that completed the survey at that time created the 
Video-Washout (VW) group (n=19). The study was voluntary, no identifying information was 
collected, and all participants had the option to decline participation at any time.   
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Data was entered into the Qualtrics electronic database and statistical analysis was carried 
out to evaluate the results. Paired/unpaired T-Tests and Chi-squared statistical analysis was 
































In total, 87.5% of the D3 dental students participating in this study completed all 
components of the study (n=39). There were 20 students in the S group that completed the 
survey (90.9%), 19 students in the VB group that completed the survey (86.4%), and 19 students 
in the VW group that completed the survey (86.4%). 
The overall comfort level of dental dam usage for all participants was reported to be 71% 
(n=58). Individually, the comfort level was reported to be 67.2% for the S group (n=19), 71.8% 
for the VB group (n=16), and 74.3% for the VW group (n=18). There were no statistical 
differences shown between any of the 3 groups (S/VB p=0.56; S/VW p=0.40; VB/VW p=0.80; 
Figure 1).  
When asked about the importance of floss ligation of the dental dam clamp for prevention 
of procedural accidents, the S group reported a mean percentage agreement of 91.8% (n=20), the 
VB group reported a mean percentage agreement of 95.6% (n=18), and the VW group reported a 
mean percentage agreement of 91.0% (n=18). There were no statistic differences between any of 
these groups (S/VB p=0.45; S/VW p=0.90; VB/VW p=0.40).    
 
Supplemental Video Improves Education 
 
When asked to agree or disagree that supplemental videos improve their education, dental 
students responded with a mean agreement percentage of 75.4% (n=54). Specifically, the mean 
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agreement percentages for each of the 3 groups was reported to be 69.7% for the S group (n=17), 
87.4% for the VB group (n=19), and 77.9% for the VW group (n=18). There was a statistically 
significant difference between the S group and the VB group (p=0.017). Thus, dental students 
exposed to the supplemental video were more likely to agree, at baseline, that supplemental videos 
improved their education in comparison to dental students with no exposure. There was no 
statistical difference between the other groups (S/VW p=0.30; VB/VW p=0.14; Figure 2). 
 
 
Dental Dam Usage following Graduation 
 
 
All 3 groups reported 97% or higher likelihood of dental dam use for endodontics following 
graduation with no statistical difference between groups (p>0.05). There was a statistical 
significance in the likelihood of dental dam usage following graduation for operative treatment 
compared to endodontic treatment among all groups (p<0.001). Dental students are more likely to 
use the dental dam for endodontic treatment than operative treatment following dental school 
graduation. Further, the S group reported a likelihood of dental dam usage following graduation 
of 54.8% for operative treatment (n=18), and the VB group reported a likelihood of dental dam 
usage of 74.2% for operative treatment (n=17). This difference was found to be statistically 
significant (p=0.025).  Dental students that were exposed to the supplemental video were more 
likely to use the dental dam for operative treatment following dental school graduation. However, 
there were no statistically significant differences between any of the other groups in the study 





Preferred Isolation Method 
 
The reported total mean percentages of preferred isolation method for operative treatment are 
shown in Figure 4. In total, among all groups, the Isovac system (n=36) was the preferred method 
of isolation, which was followed by dental dam isolation (n=14), and cotton roll isolation (n=9). 
Students in the S group were 3.75 times more likely to prefer the Isovac over the dental dam, and 
students in the VB group were 2.75 times more likely to prefer the Isovac over the dental dam. 
There were no statistically significant differences between any of the groups (S,VB, and VW) for 
dental dam isolation preference. 
 
Dental Dam Clamp Selection 
 
Data regarding the question in which dental students should indicate the correct dental dam 
clamp for placement on a maxillary molar is shown in Figure 5. The correct answer for this 
question is a #14 dental dam clamp. In total, 7 out of 20 students (35%) in the S group selected the 
correct clamp, 14 out of 19 students (79%) in the VB group selected the correct clamp, and 11 out 
of 19 students (58%) in the VW group selected the correct clamp. There was a statistically 
significant difference between the S group and VB group (p=0.006). Students exposed to the 
supplemental video were more likely to select the correct clamp for dental dam isolation than 
students that were not exposed. No statistically significant differences between any of the other 








Figure 2: Dental student’s level of agreement with education being improved by supplemental 




Figure 3: Dental student’s likelihood of using the dental dam following dental school graduation 
for operative and endodontic treatment (p>0.05 for Endodontics among all groups; SO/VB 








Figure 5: Dental student’s selections for which clamp is designed to be used for isolation of a 


















The null hypothesis of this study was rejected as there was a significant difference in 
student learning between the control and experimental groups. The groups were selected for this 
study to allow for a relevant control group as well as a 1-month washout period to determine the 
retention of information from the supplemental video overtime. The supplemental video was 
created and edited to be approximately 4 minutes in length with the intention to maximize 
student’s engagement. A previously published study reviewed nearly 7 million video sessions 
and described the median viewer’s engagement time period. It was reported that nearly 100% 
engagement for videos less than 6 minutes in length, compared to approximately 50% 
engagement for videos 9-12 minutes in length, and only 20% engagement for videos 12-40 
minutes in length27. 
Results from the present study showed that dental students exposed to the video were 
more likely to agree that supplemental videos improved their education than students that were 
not exposed. One can hypothesize that this difference is likely due to 3 important elements for 
educational video content creation: cognitive load, student engagement, and active learning28. 
The video made for the present study incorporated these 3 elements. The cognitive load theory is 
based on inherent limitations of concurrent working memory capacity on learning during 
instruction. This theory suggests that multiple components contribute to the collection and 
transfer of information from temporary storage into long term storage. Due to the limited 
retention of the working memory, the student may be selective with regards to the retained 
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material. Techniques such as highlighting, segmenting, and eliminating background distractions 
can be employed when trying to learn and store information29-31. Student engagement is a simple 
concept that involves minimizing the length of the video, using conversational language, and 
speaking quickly with enthusiasm to encourage student focus and retention of information32,33. 
Active learning is a method for education that involves students being actively involved in the 
learning process such as asking questions, hypothetical scenarios, and integrating activities that 
stimulate critical thinking34,35. 
The reported comfort level for dental dam use among dental students showed higher 
values in the video groups, at both time intervals, but no statistical difference was found. Based 
on these findings, exposure to the educational video may exert a slight improvement on the 
comfort level of dental students when using the dental dam. However, video exposure alone is 
unlikely to dramatically increase dental student’s comfort level with dental dam usage. Further, it 
has also been demonstrated that there may be a limited benefit from educational video exposure 
on the provider’s overall clinical performance levels36. Finally, educational videos may serve as 
valuable clinical references and may help to improve the overall comfort level of the provider 
when used in conjunction with clinical practice11,26. 
 Dental dam clamp fracture is a procedural accident that can occur during the placement 
of the clamp, the removal of the clamp, or during treatment. It can lead to severe medical 
consequences10,11. A critical step when utilizing the dental dam for clinical practice is ligating the 
clamp with dental floss prior to placement in the oral cavity. It is critical to ligate the clamp on 
both sides to prevent accidental swallowing or aspiration of the fractured portion of the dental 
dam clamp37. In the present study, the educational video showed content of an ideal floss ligation 
technique. However, the responses in the present study showed that over 90% of the dental 
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students in all groups reported that ligation of the dental dam clamp was a critical step to prevent 
procedural accidents. It appears that floss ligation is a portion of the dental dam set up that has 
been well emphasized and retained by dental students, regardless of exposure to the educational 
video. 
 A significant finding that supports the use of supplemental videos was the difference 
between the S group and VB group with regard to dental student’s likelihood of dental dam use 
for operative treatment following graduation. As previously reported in a Dental Practice-Based 
Research Network survey, only 12% of general dentists in the United States reported using a 
dental dam for non-endodontic restorations13. Exposure to educational videos may be helpful to 
dental students and practicing dentists to increase the likelihood of dental dam usage for 
operative treatment. Moreover, results from the present study showed that all groups reported a 
likelihood of greater than 97% for dental dam usage following graduation for endodontic 
treatment. This is a positive finding as it has been reported that less than half of the practicing 
dentists in the United States use the dental dam for endodontic treatment12,13. The present study 
also reported that dental students are more likely to use the dental dam for endodontic treatment 
than operative treatment, which was a consistent finding among all groups. This difference may 
be due to the emphasis given on dental dam education during endodontics training.    
  In the present study, all groups reported a preference for the Isovac isolation system to 
both dental dam and cotton roll isolation techniques during operative treatment. A recent survey 
investigated dental student isolation techniques and described a difference among the 
standardization of dental providers. The study also reported a preference for the Isovac system 
compared to the dental dam, which is consistent with the results from the present study. It should 
be noted that dental students favored the dental dam when a dental assistant was available4. This 
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finding highlights the importance of the dental assistant in ensuring quality isolation. The 
absence of support to set up the dental dam could be a contributing factor to the dental student’s 
decision-making process in regard to isolation preference following graduation. 
 Bloom’s Taxonomy serves as a traditional hierarchical framework for classifying what is 
expected to be learned during an educational intervention regarding complexity and specificity, 
which is divided into three major domains: Cognitive, Affective, and Psychomotor. The 
cognitive domain assesses lower order and higher order thinking and is subdivided into multiple 
categories including: creating, evaluating, analyzing, applying, understanding and remembering. 
The affective domain encompasses aspects of learning such as internalizing, organizing, 
receiving and responding to phenomenon. The psychomotor domain focuses on naturalization, 
imitation, manipulation, and precision of movements38. In the present study, the cognitive and 
affective domains were utilized to aid in analyzing the educational value of the supplemental 
video.  Specifically, the cognitive domain was utilized to assess the student’s level of thinking 
through questions pertaining to remembering and understanding information. The survey 
question pertaining to dental dam clamp selection was included to evaluate the student’s ability 
to remember information. The VB group (79%) was found to be more likely to choose the 
correct answer than the S group (35%). This finding suggests a beneficial influence of 
educational videos on knowledge. Additionally, no statistical difference was observed between 
the VB group and VW group, which suggests that the information acquired from the video at 
baseline was more likely to be retained over a 1-month interval. Another recent study reported 
that the dental student’s general knowledge of the dental dam was rated as low4. This finding is 
in agreement with the present study regarding the S groups level of information recall compared 
to the other groups. Additionally, the affective domain, specifically the areas of valuing and 
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internalizing values, was evaluated by asking the students about their feelings on whether 
educational videos improve their education. Based on the responses in the study, the students that 
were exposed to the educational video reported a more positive influence of the educational 
video on their education. Thus, the students exposed to the educational video likely understand 
the value of educational videos to a greater extent than unexposed students. 
 The use of a 1-month washout period allowed for assessment of information retention 
following exposure to the education video39. Results from this study showed a general increasing 
trend between the S group and VB group, followed by a slight decrease between the VB group 
and VW group. This trend included perceptions on the use of educational videos, dental dam 
usage following graduation, and specific clamp selection. The relevance of this finding is its 
emphasis on the value of educational videos for short term improvements of knowledge and 
understanding about defined topics. It also highlights an opportunity to target dental dam 
education, perhaps better emphasizing the different categories of the Bloom’s Taxonomy 
Cognitive domain. Frequently reviewing information may help to retain and recall knowledge 
over time, and short educational videos may help achieve this goal in a quick and simple 
manner40. 
 Limitations of the present study include: limited sample size and sample demographic, 
limited washout period, and the possibility of inadequate compliance regarding the instructions 
to watch the educational video. 













Within the limitations of the present study, it can be concluded that dental dam 
educational videos may be a valuable educational tool when used as a supplement to formal 
clinical training and practice. Further research is needed to identify additional educational 
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APPENDIX B: PART I INVITATION EMAIL 
 
SURVEY LINK BELOW: 
 
Dear Academic Dean, 
 
I am writing to kindly ask that you please forward this email containing a survey link to all 
dental students, residents, and faculty at your dental educational institution.  The following 
information is an invitation for the members of your institution to participate in a nationwide 
research survey on perceptions of dental dam usage. Thank you for your assistance. 
__________________ 
 
Dear Dental Students, Residents, and Faculty, 
 
I am writing to invite you to participate in a research survey. The purpose of this study is to 
evaluate the current perceptions, practice philosophies, and understanding of dental dam usage 
within the dental education environment.   
 
We are asking all dental students, residents, and faculty at each of the 66 ADA CODA-
accredited dental education programs in the United States to assist us by completing a brief 1-3 
minute survey questionnaire. The study is entirely voluntary and no identifying information will 
be collected. 
 
If you volunteer to participate, this email contains a link to the electronic survey. Your 
completion of the survey will indicate your participation in the study. If you do not wish to 
participate in the study, no further action is needed. 
 
If you have any questions regarding the research study, please contact eihamer@live.unc.edu  
This project has been reviewed and approved by the UNC-CH Institutional Review Board, 
Office of Human Research Ethics (IRB #19-1251).  If you have any questions pertaining to the 
rights of research subjects, the IRB can be contacted at (919) 966-3113. 
 
Thank you so much for considering participation in this research study. 
Follow this link to the Survey:  
Take the Survey 


























APPENDIX D: PART II CONSENT FORM 
 
 
University of North Carolina at Chapel Hill 
Research Information Sheet 
IRB Study #: 19-1251 
Principal Investigator: Ethan I. Hamer, DDS 
 
 
The purpose of this study is to evaluate the current perceptions, practice philosophies, and 
understanding of dental dam usage within the dental education environment.  You are being asked 
to take part in a research study because you meet the basic inclusion criteria of the study by being 
a dental student, resident, or faculty member at an ADA CODA-accredited dental educational 
program in the United States. 
 
Being in a research study is completely voluntary.   You can choose not to be in this research study 
or you can begin participation and change your mind later.  If you agree to take part in this research, 
you will be asked to complete a brief 3-5 minute survey questionnaire.  
 
You can choose not to answer any question you do not wish to answer. You can also choose to 
stop taking the survey at any time. You must be at least 18 years old to participate. If you are 
younger than 18 years old, please stop now. 
 
If you volunteer to participate, this email contains a link to the electronic survey. Your 
completion of the survey will indicate your participation in the study. If you do not wish to 
participate in the study, no further action is needed.  
 
To protect your identify as a research subject, no identifiable information will be collected. 
 
If you have any questions regarding the research study, please contact the Principal Investigator 
at eihamer@live.unc.edu  This project has been reviewed and approved by the UNC-CH 
Institutional Review Board, Office of Human Research Ethics (IRB #19-1251).  If you have any 
questions pertaining to the rights of research subjects, the IRB can be contacted at (919) 966-
3113 or by email to IRB_subjects@unc.edu. 
 
Thank you so much for considering participation in our research study.  
 




















The dental dam educational video that was created for this research study was designed to serve 
as a supplemental resource to dental student’s overall education. The video contains 
approximately 4 minutes of clinical content beginning with the armamentarium utilized during 
dental dam set up and placement including: dental dam, dental dam frame, dental dam clamps, 
hole punch and forceps. The video demonstrates 4 different dental dam isolations techniques and 





Dental Dam Education Video 
 
Online Video Link: 
 
https://www.youtube.com/watch?v=kmkmQ0xBSE0&t=122s 
 
 
 
 
 
 
 
